Abstract. To the synthetic aperture radar (SAR) imaging system which using Compressed Sensing (CS) technique,radio frequency interference (RFI) would undermine the priori sparse condition and cause deteriorationof image quality. In this paper, under the condition of the sparse target scene, it builds the target echo signal and RFI redundant dictionary, according to RFI sparse features on their redundant dictionary, greedy algorithm was used in conjunction with the minimum description length (MDL) criterion to estimate the sparsenessof RFI, and SAR imaging RFI suppression algorithms on the compressed domain was designed based on this basis. Simulation results show that in the larger JSR conditions the algorithmcan effectively suppress SAR radio interference and achieve better imaging results.
components (the sparseness of RFI) of RFI components can be accessed by OMP algorithm combined with minimal description length criterion (MDL). Because RFI has high emission power, one-way communication and other characteristics, so the energy of RFI components in the frequency domain is higher than SAR echo signal.Based on this, each echo received by the SAR, firstly, uses the OMP algorithm to reconstruct the interference coefficient and set it to zero, then uses the SAR echo signal dictionary to carry on the compressed sensing image. ( i ψ is a N dimensional vector) were only contain (
II.CS BASIC THEORY
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<< ） non-zero value, then we know the signal x could be sparse on dictionary Ψ , The sparse coefficient α can be obtained by the inner product x and Ψ , that is The signal x can be expressed as
The assumption that Φ is a M N × dimensional measurement matrix, then we got a
× perception matrix. If the perceptual matrix Θ satisfied the restricted isometry property (RIP) [8] , that is, ⋅ is the 0 l norm,that is the number of nonzero elements in the vector α . The commonly used reconstruction algorithms are greedy algorithm and convex optimization algorithm. This paper uses the improved OMP algorithm to reconstruct the signal which considered the complexity and reconstruction precision of the algorithm. Assuming that the resolution range of the radar in the observation scene is r ∆ , the minimum distance of the scene is 0 r , the maximum distance is 1 r , then the distance to the scene can be divided into
III.SAR RFI SUPPRESSIN METHOD BASED ON COMPRESSIVE SENSING
A. SAR Target Echo and RFI
∆ parts, and the scattering center of the target in the scene range unit can be expressed by one dimension vector s α , that is,
（5）
In the formula, 0 q r r q r
is the instantaneous distance between the q unit and the radar platform. Assuming that there are only m targets in the observation scene, the number of non-zero elements in s α is much smaller than that of the number of the distance units, that is, the echo signal of the target in the scene is sparse.
We carry on the time delay of the signal ( ) 0 s t , then we can build the echo signal sparse dictionary.
b) The model and sparse representation of RFI signal RFI is a narrowband Gauss process which probability distribution follows normal distribution. 
In the formula, j s is column vector representation, j α is a 1 N × projection coefficient vector based on DFT Ψ . c)Sparseness estimation of RFI OMP algorithm needs to input the number of iterations of the algorithm， that is, the sparseness j k of the RFI signal as a priori conditions, but the RFI component is usually unknown, therefore ,need to estimate it.The possibility of receiving a change of RFI in the synthetic aperture time of SAR is very small，so we can estimate the value of j k by take the compression sampling data of the first R echo pulse. The statistical average can be as the sparseness of the reconstruction of each echo. In order to reduce the estimation error, a conservative sparseness R K is selected as the number of iterations of the OMP algorithm firstly. For example, the length of the signal is equal to N , make Due to the impact of target echo data, Non -zero element of j S − is not R K , but the number of its principal components (the number of elements in the modulus value obviously large) can be used as the estimated value of j k , The number of principal components can be estimated using MDL criteria [9] . Assuming the number of non-zero elements is L , sort the value of these elements { } 
（9）
In the formula, dimensional Gauss matrix. RFI have Characteristic of high power and narrow bandwidth, in the spectral range of SAR show the peak,and SAR echo has a relatively flat power spectrum, the energy of the RFI component is higher than that of the SAR echo signal. Therefore, mixed signal with interference have to match Fourier atoms first to reconstruct the interference coefficient.
Previous studies have shown that Fourier basis is not related to the target echo signal dictionary.Therefore, firstly, based on the Fourier basis DFT Ψ , to reconstruct RFI by using the OMP algorithm. Put the compressed data of each pulse y ，perceptual matrix Θ and sparseness j k into the Step5>For each echo, put the reconstructed interference coefficient tozero according to Step1~ Step4, get the one-dimensional distance.
Step6>To get the final imaging resultsby using azimuthmatching filtering.
IV. SIMULATION EXPERIMENT
It is assumed that there are five strong scattering points in the imaging scene and the size of the imaging scene is150m 100m × , that is, the sparse degree of the target is 5. In the simulation, the center frequency of the side looking airborne SAR is 3GHz , and its specific parameters are shown in table 1. There are 512 N = sampling points in the range direction, add the RFI signal with a bandwidth of 5M at the frequency of 2.985GHz . By using the method provided in this paper, the number of principal components of RFI is estimated to be 33 (that is, the sparseness of RFI is 33). Simulation defined compression ratio M is equal to actual sampling points than the Nyquist sampling points, set the compression ratio M is equal to 2, namely the down sampled with 256 sampling point. Table 1 The side looking SAR parameters
,the sparseness of the scene is severely damaged. SAR imaging algorithm based on CS has been unable to imaging, as shown in Figure 1 , the method provided in this paper can effectively suppress the interference and achieve a better imaging effect, as shown in Figure 2 Table 2： As can be seen from the table 2, under different JSR conditions, after interference suppression processing, PSLR and ISLR of point target are very similar to the echo signal without interference. This also shows the effectiveness of the method.
V. CONCLUSIONS
This paper analyzed the effects of the RFI on compressive sensing SAR imaging, on the basis of estimating the RFI sparseness with MDL criterion, it uses OMP reconstruction algorithm to design an RFI suppression method. According to the differences between RFI signals and SAR target echo signal on the sparse domain, the method constructs a dictionary to reconstruct them, and achieves the purposes of RFI suppression. This method does not require RFI sparseness as a priori information, it has some practical value in the SAR signal processing.
